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position controlling means for controlling a position of said light for recording 
relative to said optical information recording medium following up a motion of said optical 
information recording medium so that a same location on iaid optical information recording 
medium is irradiated with said light for recording for a ceAain time. -- 

-62. The optical information recording apparatus according to claim 6 1 , wherein 
said position controlling means reciprocates said positioi of light for recording between said 
positioning information region and said data region to pjrform positioning control of said 

light for recording.-- '. 

-63 . The optical information recording apparatus according to claim 6 1 , wherein 
said data is recorded on said optical information recording medium utilizing holography and 
wherein said Hght for recording includes informatiol!ug|it and reference Ught for recording, 
for recording said data on said optical information ^i^ing medium utilizing holography.- 

-64. The optical information recording^pp'aratus according to claim 63, wherem 
said reference Ught for recording is generated by spitially modulating a phase of light.- 

-65. An optical information reproducing Apparatus for reproducing information 
from an optical information recording medium haiing a positioning information region 

i 

including positioning information for positioning/reference Ught for reproduction and a data 
region on which data is recorded, said apparatusjtomprising: 



reproducing reference light genjkting means for generating reference light for 

reproduction; and / 

position controlling means for/controlling a position of said light for 
reproduction relative to said optical informalion recording medium following up a motion of 
said optical information recording mediumjso that a same location on said optical infonnation 
recording medium is irradiated with said l/ght for reproduction for a certain time.- 

/ 
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-66. The optical information reproducing appaitus according to claim 65, wherein 
said position controlling means reciprocates said positic/ of light for reproduction between 
said positioning information region and said data regi^ to perform positioning control of 

said light for reproduction.-- 

-67. The optical information reproducing Ipparatus according to claim 65, wherein 
said data is recorded on said optical information recording medium utilizing holography and 
wherein said light for reproduction is generated by'spatially modulating a phase of light.- 
-68. An optical information recording apparatus for recording information in an 
optical information recording medium having an information recording layer in which 
information is recorded utilizing holography, the^paratus comprising: 

a pick-up device provided in a /ce-t4-face relationship with the optical 
information recording medium, the pick-up de|jc^aving: 

a Ught source for emitting b^ffis of light; 

information Ught generation means for spatially modulating the beams of Ught 
emitted by the Ught source to generate information light carrying information; 

recording reference Ught geneiation means for generating reference Ught for 

I 

recording using the beams of Ught emitted by the light source; and 

a recording optical system fo( illuminating the information recording layer on 
the same side thereof with the information light generated by the information Ught generation 
means and the reference light for recording generated by the recording reference Ught 
generation means such that the informatiql is recorded in the information recording layer in 
the form of an interference pattern as a rlsuU of interference between the information light 
and the reference light for recording; 
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wherein the optical information recordingfmedium has: 

a recording region where the inf(*mation can be recorded in the form 
of an interference pattern; and positioning regions provided on both sides of the recording 
region for positioning the information light and the reference light for recording, the 
apparatus further comprising control means for reciprocating illuminating positions of the 
information light and the reference light for recording by way of the recording region and at 
least a part of the positioning regions on both sides thereof so as to position the information 
Ught and the reference light for recording relative to the recording region following up a 

1 

motion of said optical information recording medium based on information obtained from the 

positioning regions.-- « 

j 

-69. An optical information reproducing apparatus for reproducmg information 
from an optical information recording medium|hJ4ig an information recording layer with 
information recorded therein utiUzing holography: the apparatus comprising: 

I! 

a pick-up device provided in a face-to-face relationship with the optical 

information recording medium, the pick-up device having: 

I 

a light source for emitting beams of light; 

I 

reproduction reference light gerieration means for generating reference light 
for reproduction using the beams of light emitjed by the light source; 

a reproducing optical system for illuminating the information recording layer 
with the reference light for reproduction generated by the reproduction reference light 
generation means and for collecting reprodu,fction light generated at the information recording 

f 

layer when illuminated with the reference lilght for reproduction on the same side of the 



information recording layer that is iUuminited with the reference light for reproduction; and 
detection means for detectiig the reproduction light collected by the 

/ 

reproducing optical system; 
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wherein the optical information recording /edium has: 

a recording region where informaion is recorded in the form of an 
interference pattern; and positioning regions provided Jn both sides of the recording region 
for positioning the reference light for reproduction, thi apparatus further comprising control 
means for reciprocating illuminating positions of the feference light for reproduction by way 
of the recording region and at least a part of the positioning regions on both sides thereof so 
as to position the reference Ught for reproduction relative to the recording region following 
up a motion of said optical information recording medium based on information obtained 

from the positioning regions.-- 

-70. An optical information recordin^pparatus for recording information on an 
optical information recording medium havi^^^^n. formation recording layer in which 
information is recorded utilizing holography,Vpapparatus comprising: 

light separation means for dMng light emitted by a Ught source into first and 
second rays of light so that said first and secoi|d rays of light progress on optical axes 

different from each other; | 

information light generating means for spatially modulating said first ray of 

light based on information to be recorded to generate mformation light; 

recording reference light gen^kating means for generating reference light for 

recording based on said second ray of light;! 

light composition means foicomposing said information light and said 
reference light to locate on the same line Itical axes of said information light and said 

reference light; I 

optical rotation means forjrotating by a predetermined angle polarization 
directions of said information light and iaid reference Ught, each which progresses on the 
same optical axis; 
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recording means for illuminating saidfinformation recording layer with said 
information light and said reference light for recording each having said polarization 
direction rotated by said optical rotation means so ihat said information is recorded in said 
information recording layer in the form of an inteiference pattern as a result of interference 
between said information light and said referenceilight for recording; and 

light detecting means for detectin| reproduction light corresponding to said 

interference pattern formed in said information Recording layer; and 

I 

verification means for verifying said information recorded based on said 

I 

detected reproduction light.- i 

-7 1 . The optical information recordTbg apparatus according to claim 70, wherein 
said verification means verifies said infonA|t^ recorded substantially at the same time as a 
recording operation by said recording^ahs.-- 

-72. The optical information recording apparatus according to claim 70, wherem 
said optical information recording medium has a test area for a verifying operation.- 

-73 . The optical information recor|iing apparatus according to claim 70, wherein 
said recording reference light generating means includes a phase modulator for spatially 
modulating a phase of light.— i 

-74. The optical information recotding apparatus according to claim 72, wherein 
said verification means determines output cjiaracteristics of said light detecting means in 
response to an output level of said reproduction light from a test data recorded on said test 
area, and wherein said recording means cohtrols a recording operation based on said output 

characteristics.— I 

-75 . An optical information recording apparatus for recording information in an 
optical information recording medium ha 'ing an information recording layer in which 
information is recorded utilizing holograjihy, the apparatus comprising: 
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a pick-up device provided in a face-to- face/elationship with the optical 

information recording medium, the pick-up device having: 

/ 

a light source for emitting beams of light; 

information light generation means fof spatially modulating the beams of light 
emitted by the light source to generate information fight carrying information; 



recording reference light generation' means for generating reference light for 

I 

recording using the beams of light emitted by thejlight source; and 

a recording optical system for illuminating the information recording layer on 
the same side thereof with the information light/generated by the information light generation 
means and the reference light for recordin^O(erated by the recording reference light 
generation means such that the information is ibrded in the information recording layer in 



the form of an interference pattern as a^esa^'of interference between the information light 
and the reference light for recording; j 

wherein the light source emi^ the beams of light in a plurality of wavelength 

bands.— j 

-76. The optical information rejcording apparatus according to claim 75, wherein 

I . 
said information recording layer has pWal areas of which optical charactenstics are changed 

/ 

by only light in each of said pluraUty o| wavelength bands.- 

-77 . An optical information reproducing apparatus for reproducing information 
from an optical information recordingfmedium having an information recording layer with 
information recorded therein utilizing holography, the apparatus comprising: 

a pick-up device pro/ided in a face-to-face relationship with the optical 



information recording medium, the pick-up device having: 
a light source for anitting beams of hght; 

y 
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reproduction reference light generation means fol generating reference light 
for reproduction using the beams of light emitted by the light/Cource; 

a reproducing optical system for iUuminatii/g the information recording layer 

/ 

with the reference light for reproduction generated by ttfe reproduction reference light 
generation means and for collecting reproduction U^^ generated at the information recording 
layer when illuminated with the reference light for.re^oduction on the same side of the 
information recording layer that is iUuminatedJikthe reference Ught for reproduction; and 
detection means for deteptiflgthe reproduction light collected by the 

reproducing optical system; 

wherein the light source emits the beams of light in a plurality of wavelength 

/ 

bands, and the detection means detects the reproduction light in the same plurality of 
wavelength bands as those of the beamsfof light emitted by the light source.- 

-78. The optical information4eproducing apparatus according to claim 77, wherein 
said information recording layer has/lural areas of which optical characteristics are changed 
by only light in each of said pluraylty of wavelength bands.-- 



~ An optical information recording apparatus for js^cording mformation on an 

/ 

optical information recording medium having an information recording layer m which 

/ . . 

information is recorded utilizing holography, the apparatus compnsing: 

/ 

an information light generation unit configured to generate plural information 

/ 

lights each which carries corresponding two dimensional pattern information; 

a recording reference light gen4ation unit, including a phase modulator for 

/ 

spatially modulating a phase of light, configured to generate plural reference lights for 

recording each which is spatially mod/ated by said phase modulator in response to a unique 

/ 

phase modulation pattern for said eich two dimensional pattern information; 

/ 



an < 
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optical recording unit configured to iUun^inate said information layer with 

said plural information lights and said plural reference li4ts for recording so that an optical 

axis of each information light and an optical axis of the Corresponding reference light for 

recording are located on the same line, to perform a miltiplex recording to record on the 

/ 

same location of said optical information recording m'edium information in the form of plural 
interference patterns as a result of interferences between said plural information lights and 
said plural reference lights for recording.-- | 

-80 The optical information recording apparatus according to claim 79, wherein 

j 

said optical recording unit performs said multiple^ recording so that recordmg locations 
adjoining each other are overlapped in part in a certain direction on said optical information 
recording medium.-- 

-8 1 The optical information recordin^g apparatus according to claim 79, wherein 

I 

/ said optical recording unit records a same intef erence pattern on plural locations of said 
A optical information recording medium.-- | 
^ -82. The optical information recording apparatus according to claim 79, further 

comprising: | 

a two dimensional pattern information generation unit configured to generate 

I 

said two dimensional pattern information b| dividing information to be recorded into plural 



pieces of data, I 

wherein said optical recordlig unit performs said multiplex recording of said 

plural interference patterns spreading ov J plural locations on said optical information 

I 

recording medium in a predetermmed order. 

-83. The optical information lecording apparatus according to claim 82, further 

comprising: | 
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a parity generation unit configured to generate park/ data based on said two 

dimensional pattern information, / 

wherein said optical recording unit records on said optical information 
recording medium plural interference patterns corresponding to said parity data based on a 
predetermined rule.-- 



-84. The optical information recording apparatus according to claim 83, 

/ 

wherein said parity generation unit generates plural sets of parity data 



corresponding to plural sets of said two dimensional pattern information, and 

said optical recording unit records all interference patterns corresponding to 

said plural sets of parity data on one locatiol on said optical information recording medium.- 

/ 

-85. The optical information i;ecording apparatus according to claim 83, 

/ 

wherein said parity generation unit generates plural sets of panty data 
corresponding to plural sets of said t^o dimensional pattern information, and 

said optical recording unit records plural interference patterns corresponding 
to said plural sets of parity data/preading over plural locations, on each which includes an 
interference pattern correspo^ing to at least one of said plural sets of parity data.- 



-86. An optical information recording appa^tus for recording information on an 

optical information recording medium having an in^rmation recording layer in which 

/ • • 

information is recorded utilizing holography, 11^ apparatus composing: 

a first optical element for divMml light emitted by a light source into first and 



second rays of light so that said first and sfcond rays of light progress on optical axes 

/ 

different fi-om each other; J 

a spatial modulator foripatially modulating said first ray of light based on 
/ 

information to be recorded to generate mformation light; 
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a unit for generating reference light for recorling based on said second ray of 



light; 



a second optical element for composing sa^d information light and said 
reference hght for recording to locate on the same line optical axes of said information light 

and said reference light; I 

an optical rotation element for rotating polarization directions of said 
information light and said reference light, each which progresses on the same optical axis; 
and 

an objective lens for collecting said information light and said reference light 
each passing through said optical rotation element to irradiate said information recording 
layer on the same side thereof with said collected information and reference light, 

wherein an interference pattern as a/^; of interference between said 
infomation light and said reference light for recordVis recorded in said information 

recording layer.-- ^ 

-87. The optical information recording apparatus according to claim 90, wherein 

i 

said optical information recording medium has a p6sitioning region of recording positioning 
information for positioning said information light and said reference Hght for recoding, said 
apparatus further comprising a position controllerlconfigured to control irradiation positions 
of said information light and said reference Ught for recording relative to said optical 
information recording medium using said positioning information on said positioning 



1 
f 

region.- | 

I 

-88. The optical information recording apparatus according to claim 90, further 



compnsmg: 

a 



fixing Ught source for fixing laid interference pattern in said information 

/ 

recording layer.— 
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-89. An optical information reproducing apparAus for reproducing information 
from an optical information recording medium having L information recording layer in 
which said information is recorded in the form of an interference pattern as a result of 
interference between information light carrying saidfinformation and reference light for 
recording utilizing holography, said apparatus composing: 

a first optical separation element for dividing light emitted by a light source 
into first and second rays of light so that said first ^d second rays of light progress on optical 
axes different from each other; ; 

a unit for generating reference light for reproduction based on one of said first 

and second rays of light; ; 

an optical rotation element for ro|ating a polarization direction of said 

K 1 

reference light for reproduction; i^^y 

an objective lens for coUecti^g^d reference light passing through said 
optical rotation element to irradiate said interference pattern with said collected reference 
light for reproduction, wherein reproduction li^t is generated by irradiating said interference 
pattern with said reference light for reproductiq'n and wherein the optical axes of said 



reproduction light and said reference light for reproduction are located on the same line; 

i 

a second optical separation element for locating on different lines each other 

j 

said axes of said reference light for reproduction and said reproduction light and, 

a detector for detecting said rf production light from the same side of said 

I 

information recording layer as the side fromfwhich said reference light for reproduction is 

applied.— j 

-90. The optical information reproducing apparatus according to claim 93, wherein 
said optical information recording medium^as a positioning region of recording positioning 
information for positioning said reference ^ight for reproduction. 
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said apparatus further comprising a positioning controller a position controller 
configured to control irradiation positions of said referencJight for reproduction relative to 
said optical information recording medium using said positioning information on said 

positioning region.— 

-91. An optical information recording mediiun comprising: 

I 

a first information layer for recording i|iformation m the form of an 
interference pattern as a result of interference between information light and reference light 
for recording utilizing holography and for generating reproduction light associated with the 
recorded information when illuminated with referenbe light for reproduction; and 

), 

a second information layer which is provided in a position different from the 
position of the first information layer in the dire(^mnbf the thickness and in which 
information is recorded using means different fr|m ttfat for the recording of information in 




the first information layer.- 

-92. An optical information recording|medium according to claim 95, wherein 
information for positioning the information lig^t, the reference light for recording and the 



reference light for reproduction is recorded in the second information layer. 



-93 An optical information recordihg medium according to claim 95 , wherein a 

I 

gap having a predetermined thickness is formed between the first and second information 

layers.— 1 

-94. An optical information recording medium according to claim 95, further 

comprising a spacer for separating the first knd second information layers with a 

I 

predetermined interval between them to fofai the gap.- 

-95. An optical information recording medium according to claim 95, further 
comprising a transparent substrate provi(|d between the first and second information layers 
to form the gap.— 
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